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[AKfe^Kl A**fTH)|OjSlOFET 1 tttiJ3 

FET1, ^T5E«a«1IB*:S>£ni:fcjB3^FE 
T 3RrJt&%t2 9 *Sfi«U ^o:of 2^)FET2© 




1 

[4#fFfg#co£Sffl] 

ffi^tSf 2 CO h 7 ^ S^*^ £ , ±15* 1 <£> h 

**oiH«c*tt$n, ±E«siso^iKJ3R« *r>r y 
^■t, ±t5*2co h7^^oy-^t«T©ifi5jsK 
is* i &t><* 20^7^ fc K?iJ 

±fB*2co h 7 s s\*—¥^s 
* S:3E*.i* «-±IBJB 1WI 20h7^i?T*#^ 
£#J#£^^£^£^S£t^£ IT, *3coh^> 

v^^&t/r co* 3 co h 7 • y-^ 

««IWfcffi«Ljfc1Stt*^*, ±15*1 if 20 v 

L7t ^ £ £ -T SWffl jft*J»"5I«tt»«liIi&o 

£±IS*2 CO h 7 >^^^>y- h«*ORHc*tt* 

it, ±lS*l&U<*2CO h^>'^^^^fe»biX6*J» 

£~*T^-f £±fa* 3 co h yisisx&W— hlliiffl 
£ns#j#«rx*j»«ffi*:, ±ib*4 co h 7 is&x*<d 

±15*4 co h vlsisKfiD K U"f V^S£±f5^$|co 

^co*4 00 h 7 >is*9<o K U'-Y vli^Mtt 
co^> ±15*4 co h7 >^**<ay— *«*£±iE«« 
X«c*»«ffiC5lB«c, ±15* 3 co bvfisxflzXZffl 
#»r3E4#tt*:*D*Lfc±1SjS4 co h 7 > * ^ <t SfS 

Lfc r. £ t -T S ±I5!S 1 1E« coi^ jsj ij 

[»*«3 ] ±15* 4 co h7>^;*^coy— >itt«{M 
{cBa«Lfc±ls^-<r^«a:*^«:, ±fa*2coh^>- 
v^^coy- hm^co/^ r^^^:t>^ta6 J: 5 t-«^S; 
Lfc^ £ Sr«»£i-5±IBB#3j 1 2 IS^co^jS)^ 
*J»"aT8E*i«lHll»o 

[»#«4] ±15* ICO h 7 ls&X*RTfi9!2<D h 9 

ffittSI^X^***-?-**^^, ±15*1 co F7^ 
*BlU**2 co h7>^;***2EW*««»i ITM 
U 

±f5A^?^^^±f5* 1 co vy^vx#<D?— vwm<o 

£ i -T 5 ±tBflf 1M3 ia*6r>*H jK*J»-5j 

5 ] ±IB«fi»;o*J»'5r««|«|H|ttS:*ai5IK 
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2 

LTMLtl b*&mt-r 5 ±I5ff*il l Jbm 4 15 
[0 0 0 1 ] 

[0002] 

ETif5) 1 ^A*a-fr(g» 6 *frLT***S*U tt 

13, #J» «r£P#fc.±lB3B l co F E T 1 cof±}^^lt4#t4co 
*ffc&««fc#»£ii:fc^J: 5 fc-TSfc^^, * 2 co F 
ET 2 7 ^^Lrf^^ti6 0 

^ [0 0 0 3 ] ±15* 1 CO F E T 1 fcLte^Oftf££«Hfc-r 

FET 2tC^}S6tl 2, 1 3RZI^mi 4&&W:£tlX 
nOSJcll, HI^FETl, 2 CO y — 

5o ^^1, *1C0FET1 KU"f > (^TF>^vit 
£) i*2COFET2 CO^— (l^T^-hit 

JC? [ 0 0 0 4 ] ±H5CO^^T/U^^CO* 1 C0F E 

Tico*2>^-h{c, Sttl6t^tr*IW«|»*flE«r 

-^x.5fc^co^-?-T3 ^ias^n, ^co^ij#fij^pmffi{c 
S<3^r* 2 co f e t 2 d^btliA *ix5fS#^*J#3fl«W 

tP^ ti^o m b* 1 COF E T 1 ^lU 5 * 2 COF E 

8M1 9*«E«*tt, rnbo>fy0^i8, 19 

^J: 1 ?, ft F E T 1 t 2 © h> Y >W«)*fl8Wft7^ 
*0 [0005] r:<7>J: 5**fi»:^*J»»r«*B(BlHl»Jc < tn 

tf, * 2 COF E T 2 iCj: 9*1 COF E T 1 COtb^^^4# 

^^^Siff ^Mt ^ r ^ ^r-# 5c ep^, ±15*2 

OFET2l:«fflU^ll ±15*1 C0FET 1C0 
* 2 h«*«C*J»*J»«ffiS:RnJDLT*J»SrS^* 

tst, * 1 <^>f e t 1 <z>a*s*tWtt^K<t5ft«**^ N 

fc*, * 1 © F E T 1 ©«Rlc«fi(t 5 7 «*B 
5C? [ 0 0 0 6 ] 



3 

8 CO J: 5fttt*^lHlKTWt, WDLfcllBf 2 0FET 

£ ^ir* £ ft ^ t ^ 5 PpIJH^ &> o . 
[ 0 0 0 7 ] _hfEfg2C0F ET 2 SrBBfi Lfcig^ 

[ 0 0 0 8 ] **Wtt±IE|HjH^^«^rft*nfc<>tD 
[0 0 0 9 ] 

CO ^V^^^O KU'-f :^«;tt£ ±ffil&2 CO V^i/is* 

i0^T^oT 4 JbIS* 2 CO h 7 ^^^o«HS«i 
ffi^Y > tf — £X*.-f fc±IBSB l &tF® 2 co h 7 

T, ^ 3 co h 7 ^J^t^r co^ 3 co h 7 c^co 
Ku-fy - v-^«*B(|{cE«Lys:««:3if^-*:, item 
1 £fg2co hT^^^BBoiia^^^^^^xttfi 

2SE*o$gWtt, _LlESSl<& h^^^^^co KU-f^I 
@<b±:fBm2co h7>"^^^- h«ffi<DRIM«jg£i* 

it, JtlB* CO h7^^3&^»btlS*l# 

h*«g{Ct>«ScL, ±!2«4(7)h7y^^(OKU 

w ^«*£«jfe«ffitf>ra, ±ts^4 co h 7 >i?*#<D 

y — ^«*^±E««^tt*»«ffi^lH^, -hf3J£3co 
h7^^(CJ: 6*J»-5J«4»tt £*D9fc LfciiBjfS 4 CO 
h 7 * J: Zit #«*4»tt^>*J»«rK«"i»«ffi^ 
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4 

[0 0 10] B»*JB3E*OSSWI*, ±fsm4co h^v 
v> ^ ^ co y — ^ (si l it _bfe^ -r r ^ «a # 
±lE|g 2 co h 7 ^v^^coy— hm^co/<-Y r^^g 

fa^co^PJI^:, i^l^h^y^^^t/f 20h7 
^^^^co-^ix^nco Ku-Y > * hS*Mt-ii:3?y{c 
MSfR^t^SrSScL, i!ESloh7V^ 

[0 0 l l] ±|B»*iBl«>««^J:n«, fgiXt/fS 
2 co h7^^^d*«e*(7>J: 5Jc«JRft«E*:afeWCIi*i 
< iffyiJ^**-rsc £ MftScoT-, {&miST-»fE£-££ 
zkti*T?£&o Sfc, ^ittIi^oS3wh7> 

^o^'tif {: J: Dm 2 co h 7 ^ ^^(OV — 
[0012] ±|B»3ft^2<^*fi»:«Cj:tt«, 14 co h 7 

iHilRtt*at*i-sc^ia«r-#6. ±iaw*« 3co«^ic 
IB 4 co h 7 ^ v>^^ coy — ^lgfl|©/M r ^. 
^ S^t^^^m2co h 7 vs>jx^coy— hm^co/N^r^ 

^^-^^F^^ft^o 

[0013] ±1B» *J(4 coWj^^ctni^, JK*«*J» 
^TS*B«lHlBi:ftS3^, cco^co4#^^t5:coA^^ 

^ [0014] 

COtfc}^^T2^COW(-, raT/UMOf IOFET 
1, tb^^#t4#-!4^^:#-rSfc^co^2coF ET 2 , -5J 
^S^at^ *S5*30FET3i«El 
^tt6^, CltlbCOF E T 1 — 3 tiilC^t LTtt^lJiC 
IBS^nS. iP^>, tKi 1 T4i^7yK (GND) 
^COf^{C, m7F$tl& X 0 (Cfg2 OF E T 2 CO Kl/^f ^ 

56> (BTKi/^^ttS) ^oy-^lft (l^TV 



s 

— xt-f&) 3 co F E T 3 co F'l/'f co y — .x 

-f l^)FETl(7)h>^y (^13 ST'DC^J^ h £ 

[0015] iEf l^FETlll §B/^7^M 
X 0*»lttlC^>f77Six5. r.COM 1 CO F E T 1 CO 

I^^-^So ^ COff* 1 COF E T 1 CO K V • V 

*t, rni: J: o t*»SS:*« LTitt F E T l SriSf 

[0016] ±S5* 2 COF E T 2 ft, >T T :* 

iK^BE^^S'Jb^imHl-^-f £*U r cO^ 2 CO F E 
T 2 C^rt), ^co KU-f V • y— h««WKiffyiJU: 
Ba«bfc«tt2 6&t^:fi2 7 |:j:oTA»aS:*« 

[0017] L T\ r.CO^ 2 CO F E T 2 co y — £_b 
f3Hi cof ET i co K b<nf&\z.* rcopf^f^co^ 

18 dcD-Y >^^<DttDfc«tt&Bfi«+5»«fc* 

T 2 coy — *t<omtz., *J»-5T«fipo-5r«SlS:ait6S:* 
iLirittb, ±1ESS 3 <Z> F E T 3 £ ISSt 2 9 3 
tOFET3<DFt/^y ■ V— ^S®HIJ-BBS) SrSfcyiJ^ 

*flfci-So :^S30FET3^y-hl:, «30^ 
^ bT#IJ#^$lJ^pmjE^T3^IdS £ tlS 0 r CO^J 

U _blfif 1 <^F E T l (7) K tff^rf 
SI^C^oT, _bfEH 1 co F E T 1 co^iJ^r# fc^Yt: £ 

[0018] ^7c, r con 2 cof et 2 coy — 
^s: 3 2 T-^Kift^GND^Sift „ -coy-;* 

r- co [H » «a£ tm % sim p# «c l ft i t n «* 

FET 2 OHJ*S»Wtt<?5^b«:/h$ < ft£ e 
[0019] KtC, ±I3C0H lOFETUf 20FE 
T 2 COP^C. g40FET4^glt, ^tl^rFET 

3 4r«««ffi*#ffiLfc«flE*RjeU :of40F 
ET40y-70/^7^gEll fitt 3 5 "C«»«£E 
C7';L'7 ^^^tl5 0 tit, r. COM4 COF E T 4 coy 
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a 

[ 0 0 2 0 ] I(Z)^Ml^ig^<!r LT(?)f 4COFET4 

is, i$SM#tea**/h<7>£#, igFET4coK!/-fy • 
y— ^B03&**iStt«i: ft 0 , _bfsn4coFE 

T40Kl/^>iy-^|:i4, ±ffiS$t3 3 £Jgtft3 5 

<30*?iJ-frja»a:^±lssa: 3 4 T-^jim/±2:#i£ Lfc^ 

>f7^^^5o tit, ^tlb^Mlff 4©FE 

T 4 co F>^y^ 7^lr^Ws r 

7tf «*»ttO«#&»MEU n 3 co f'e T 3 & 

»o*J#-BJ«»tt«:^A/«»-CO±lBjff4 co FET4C 

[ 0 0 2 1 ] *7t, d^tlS J; 5 tC, _bf2n 2 COF E 
T2(7)y- hi:S4 0FET4©y-^i:OPfl{Cli, D 
C (DISK) * y httSfc»©S1 3 7j&M5B«£*l, r 
cO|^ 4(DFET40F>^y^fl(7)FETl^F>^ 

St-, -hfSA^^^T l^f l coF E T 1 coy— h £ CO 

^W^yy^^4 0«S^llTfc^, »*B«cftJ6-r« 

[0022] roj:5ft*i«<7>«fi8tc: < tntf, Jd&L 

fcct5{-, f l(7)FETl~f 3(DFET3^1I^ 

rt^r*#-5o H2cofet 2 co y — ^(h'f yy 

**18£coPflM, «T«SK:flM6Sr«FO*3 COF E T 3 
2fct«&«:2 9 SrBSIBbfco-C, ^^coj: 9(cmicoFE 
T 1 com 2 y— h^WJ»«jffiSr**.SO-ejift< , n l 
wFETUf 20FET2 oW^^XSaiMB^flJW 

[0 0 2 3 ] HP^ ±|B*H^-T3(cBlJD*ixS*IJ»'5rK 
iilffV c ^30^^LT±Ef 30FET3 
coy- h(c^-x.btt, ncoftJ^HSv c *S±BB|B2 COF 

ET2^y^iffvs cfcDS^S, ■srssttflsa-offi; 
Ctffitt'hS < ft 19 , JblEjfSi cof e t i co*iJ#i3;*c£ < 

ft5o ^l^lJt#^^J y #mffVc^±lSn2C0F 

40 ET2oy-^iffVsJ:»?ii^ T5T3ES«:»»o« 

ensw:*# < ft t? , -btam cof et i (^*j»wt/jN$ < 
ft^o tir, -coj: 5ft*J»«r3EfB"J»t-*5^r, life 

con 2 COF E T 2 coy — 3 2 (C J:oTi^/5]^^ 

tc^i^^n^coT, n coy — , 

ta*s*t»ttco^b3&«/h* < ft So 

[ 0 0 2 4 ] I4l:it *J»*r«^b*-frfc»-frw±lBjB 
2 COF E T 2 coy— ^mff. % 1 COF E T 1 CO K \"i > 

m/±^r/y — ^mffco^^^^^ tirt^o ccoy^y 

Id, Hi 7!;^^ 3 COF E T 1 ~ 3 t IT, t'yft7^ 
50 jEtfS- 1 VCDG a A s y A St*) ME S (Metal 



7 

Semiconductor) (DMRflbM: h 7 is vX 9 l\ 

Sffi (V D d) ^3Vil, #J»*T«*J»«ffi (Vc) £ 

[0025] i5 \z.n, ±nmm^m<o% 1 ^jcossj^k 

*J#"5T«lHlK(C*3l/^r , Il7!)Sf 4COFET1-4 
J:!BiIs3i(:t , yft7iE^-lVOGaAsM 

e s f et^i\ m$im/±£r 3 v<b Lr*j»"5r«fw» 

Sffi (Vc) £ 0 — 3 V^TStfc £ # 4 (D F E T 

[0026] H^*nsJ:5(-, iK*i«o*4^F 

[ 0 0 2 7 ] |2i;ll aiIOf2^jO»g^ 

(OFETl, f 2WFET2 &T/^ 3 CO F E T 3 ^11 
5«fc5t-S^L* r. (D% 1COFET1 i|2^)FET2 

cor^lcte, I40FET4MU 

* (m 1 RXim 2(7)FET 1, 2 T-«fi££;ft,£) CO&flfl 

[ 0 0 2 8 ] ^ It, 2«fli, _bfEfB 4COFE 

T 4 CD Kt/^ ycO/W T^^BE^HO^^t 3 3T^I1 
EElC^/UT iy^U iitfifM COF E T 4 coy — ;*CO/^ 
7^*^i©fitt2 4 i:fi^2 5t^IlEI:&EL 
fc«Et-RS$ix6 £ 5l:L, JilB® 2 co F E T coy— 

h<Ds<^ T *mttXhZ>m.5rL2 4, 2 5£. ft 4 CO F E 
T 4 <T>/<<i T £ Ltt)«^5. 

[ 0 0 2 9 ] iP^, :0l4WFET40K^^iy 

|lfl(7)f4(DFET4 

© Fl^'f ^tt'JcolStni 3 3 , 3 4 ^y-7i^, — ;fry — 
^ttloStt 3 5£ Ki/^y«^ IfiS-TSr £j&*«ri6-C*> 
So -tm?, *2W(4|Sl W<7>1S«:3 3i: 3 4*«a:2 
4^2 ST'fti L, ^^3 5 ^^^3 3T"itft6Ii 

CO F E T 4 coy — ;*co^-Y T*$&tt%:&m-tZ)~ k&X 

r.com2^j(cj:n{i\ rnxm^-^zmh-t-t 

So 

[0 0 3 0 ] i3(;il SMS»*^*3«|<7?«j=a;^* 

V) , r.C0^3 W<0^^t>, -kx£ Lfcfs 1 CO F E T 
1 7!;^I4 CO F E T 4 XU^jM^ttM-rsttttWEfctt, 
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S 

4 co f e t co Ku-fy^y^c, m^ms^is^:4 2 

[0 0 3 1 ] r©J:5ft*3M{iJ:oTt, -oco^gg 

7 1 COF E T 1 ^bf 3 CO F E T 3 ^v- y — X 

MiritMl^t6:^^^, m3coFE 
t 3 &uqg#i: 2 9 (D^&fewsm t mm$i&)m&<ntz& 

[ 0 0 3 2 ] I6l:lt ±15jS i OT, m 2 MJfctfjB 3 « 

So cco@6l3\ 1. 5 GH z <7>jgR*{;LO^TCD*M4 
^ COH^ibJlf? £iXS «t 5(C, 4t^0i)rMO 

d BJ^±cot&a{c^o^r^ij#^^-5jf^^^or^s 0 
^LT, *i«i:jB2Woil»ia, ±lE*3#|<z>lii»j: 

[ 0 0 3 3 ] BP*>, m iWRrJM 2&m. f 40FET 
20 4 <D&m,^<Ds<^ T^WrK 2 4 , 2 5, 3 3 — 3 5 COfS 
^rPl^-rS n t\Z.£ "9 , f 30FET3iaot^tf) 

*tt^ak**nrt^s<z>fc»b, r co^ 3W<o»-&ia, 
l4(OFET4^)F>^y^ y— ^fiffcLH C^E^^ 

6cOT\ JbE*4<DFET40W-S-««4*tt3ft«4-^bn 

tttt r- co 3W# x fta »«Eic^t5 » »TK«tt 

[0 0 3 4 ] 55 (c, ±E*K»J»<D*lW7!rS|g3«^ 

JC? ii:Si(7)FETUco^(:-i'y^^^40 ^r^itT^o 
„ ro^yy^^4 o(cj:or, iS#S6<7>*iJW5T^» 

[0 0 3 5 ] gl7{Cli:, _btemi m<OMmz.%>^X 8 5 
0 MH z o»^iS»i:o# , *J»"5T*«»«S-C*J» 
«TKftiJ»*:*fTL/S:i:#OA*VSTO (m^^ft^tb) 4# 
tt ^U ! tb*VSWR4#tt (^IK) rcO^l^jfHl 

J^?&^±fE^ V^'^ ^40 ^rl^^fci: # COA^ VSWR4#f£ 

^ (fftk) ^^^tLS 0 n<DH7{cj:n«, ^HScofsitf'J 

<D$?&&mm<D'{ i/<??* 4 o ^^ft^m^coftttic 

[ 0 0 3 6 ] ^fc, ±|B<7>*0iJ(DllIBtt*aiHIB-fk-r5 

tt*fe*lr\ *^KT-li, 
«fc5fcl, Affl*«^Tl, T2. *J»ftiJffll«H«»^-T3, 
5C? «8K«» J f-T4(CGND4B^-S:JD*.fc5*i:ftD, 
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[ 0 0 3 7 ] 

fcCOT\ FET2i:lSf 2(Dh7>^^O^JS]R^/i 

[0 0 3 8] it*® 2 irW*3«3 0»M^J:n«, Hi ft 

{c, r *«tt#^SrRttifc<D"C, I3«h7>^ 

6 ^ <b (- J: 9 , S3Wh7^^iaoTMbix5 
*J»^TK«tt*JO«Ufc, ±12314 co h ^v^^cj: 

[0 0 3 9 ] L^fe, ro»#JB3<D#93l££;h,fi, « 
h 7 v*^^ ^coy— ^(i]co^>r r ^^StSr^JE bfcco 

[0 0 4 0 ] »*JB4 £>$§93fc:J:*xtf. -LfEJgi £Ib2 
^itffilUiiS^: Lfc#-&^ ccofg l co h ?>>isx*<DV 
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[oo4i]«*5 5^wiantf, ±is»*iii75 

[HB©«*ftR«] 

[Hi ] *«flom»«o*i w^«5i«fflH*j#pr 

SififfilHlSScofltjSSr^-t-llT-fcS. 
[12] *ft»*0* 2«{C«S*«jft*J»-5J«igBI5I 

[13] mmmm<n% 3 w^ssss^ij^pi^iitiini 

[84] *l«o@K{c^3i^, *J»-ai«*]»«ffS:3E 
# coM l cof E Tcoy — ^Mt^MfeRXf YUJls 
m^m/±, m2coFE Tcoy— ;* «S«ffi<z>*M4 

[15] *lW01IB{c*5^r, *J»"sr*WJ»«ffi*3E 
zLfzt %<n%4 OF E TCO K ^m#mff^L^y— ^ 

i» [16] miffl* -m2&mx?%3m<o&im^te\<^x, m 

Ift. S2^^«, J3fl|*««-C*t) ^7t^7 7 
[17] SBi«|<z>ElftfcL*s^-c\ *J»^T3E*J»«ff*:SE 

COA^7VSWR4#te (0ttft) ^t^77T*fe5 0 
W] 

Tl ••■ A Affile T2 ■•■ T3 ••• *lj 

»-5i^M«si®ffiig^, T4 ■•■ e«as^ i ■■■ m 

1 CO F E T , 2 ■•■ I2(7)FET 1 3 ■■• 3 CO F 
ET, 4 •■■ M4COFET, 6 — A^?S^IhIS§, 
7 ••■ i±J*S6-&IHK, 9, 10, 13, 16, 2 2, 

2 4, 2 5, 2 6, 2 9, 3 0, 3 3 — 3 6, 4 2 — 4 
5 ■■• JgfctSf^ 1 1, 1 4, 2 0, 2 1, 2 3, 2 
7, 3 2, 3 7- 3 9 •■■ ^fi^f^-, 18, 19, 4 
0 ••■ -f^^^T-a 
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